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ASSEMBLY :PFRESSURIZATION CRIT., FUNC: iR
B/N RI {MC284-0481-0001/=0002 CRIT. HOW; 2
P/N VENDCR:RSOl0S00-601/=011 VEHICLE 102 103 1Ta
QUANTITY 14 "o- EFFECTIVITY: X X %

" :2 PER POD PHEASE(5): PL 1O X 00 X DO X L3

:1 PER HELIUM SUFPLY
REDUNDANCY SCREEN: A-PASS B=FAIL C=zAZT

PREPARED BY: APFROVED BY , APP?QEEEéﬁ?F,2£i§r:
DES L P BERTON DES . A ssyF ,/F; .
REL R r D:EHL REL - 4 - __"‘....-,_, mll R
Q= W J SMITH cE - "
ITEM:

VALVE, GQUAD, CHECK, HELTUM cv201, 202, 201, 101,

FOHNCTION:
IACH CHESE VALVE QUAD WITH 4 POPPETS IN SERIES ~ PARALLFIL ARPANGEMENT
PROVIDES FPARALLFIL REDUNDANCY FOF KELIUM FERESSURIZATION AND EEXRIES
REDUNDANCY TO LIMIT MACK FLOW OF FROPELLANT VAPORS FROM TUHF FROPELLANT
TANKS TO THE REGULATOR. kA 304L 25 MICRON FILTER IS UTILIZED AT TEZ
INLET. YVALVE UTILIZES CUTTER SEAL DESIGN COMCEPT {TWQ SEALING SURFACTS
PER PCPPET)

FATIIURE MODE:
FATLS CLOSEZD, RESTRICTED FLOW

CAUSE(S) :
CUNTAMINATION, CORROSION, POPDET OR SPRING BINDS IN GUIDE OR CRACES,
IMPACT FRACTURE OF SEAT OF POFPPET, VIBRATION, ACCELERATION, SHOCK,

EFTECT(S) ON:
(%) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

(A) LOSS OF REDUNDANCY - PARALLEL FLOW PATH.
{B) NG EFFECT
{C} NO EFFECT
(D) BO EFFECT

(E) FUNCTIONAL CRITICALITY EFFECT - POSSIBLE CREW VEHICLE Loss. FAIZUS
OF PARALLEL POPEETS WOULD POSSIBLY RESULT IN INABILITY TO BURN OR DERL=T
ALL RCE PROPELLANT IN ADDITION T0 MINTURE RATIO FROBLEMS WITH REEUL_TANT
THRUSTER FIRING FROELEMS. POSSIBLE LOSS OF CONTROL DURING MATED
COAST/EXTERNAL TANK SEFARATION/ENTRY. VEHICLE INSTRUMENTATICN CAN CON_Y
VERIFTY WHEN BOTH PARALLEL PATHS THOUGH THE CHEEQE VALVES FAIL CLosED, a
SINGLE FAIL CLOSED PATH CANNOT EE VERIFIED.
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{E] FUNCITIOMAL CRITICALITY EFTECT - POSSIBLE CREW VEHICLE Loss.
FATIURE OF PARALLFL POFPETS WoULD POSSIELY RESULT IN INABILITY TC Ev:
GR DEFLETE  ALL RAS PROPEILANT INM ADDITION TD MIXTURE RATIC PROZLEMS
WITH PESULTANT THRUSTER FIRING PROBLEMS. POSSIBLE 10%s OF CONTRCL
BURING MATED COAST/EXTERNAL TANK FEPARATION/ENTRY. VEHICLE
INSTRUMENTATION CAN ONLY VERIFY WHEN BOTH PARALLFI PATHS THCUSH THE
CHECK VAIVES FAIL CLOSED. A SINGLE FAIL CLOSED PATH CANNOT EE
VERIFIZD.

DISPOSITION & RATIONALP:
(A)DESTCN (B)TEST (&) INSEECTION (D} FATILORE RISTORY (E} OPERATIONAL USE

{A) DEBIGN
SERIES=-PARALLFL REDUNDANT POPPETS PROVIDE REDUNDANCY FOR THE CLOSED
FAILURE MODE. SERIES REDUNDANCY LIMITS THE BACEK FLOW OF FROFELLANT
VAPORS,

TO LIMIT THE POTENTIAL FOR POPPET SHAFT BINDING OR GENERATION OF
CONTAM, THE GUIDE PINS UTILIZE SAPPHIRE, A WEAR RESISTANT SURFACE.

A 25-MICRON INLET FILTER WILL ALSS RELUCE THE POTENTIAL FCOR A CLEOSED
FAILURE BY LIMITING THE POTENTIAL FoOR CONTAMINATION TC CAUSE BINDINS -
MOVING PARTS. -

(8) TEST
THE QUALTFICATION TEST PROGRAM UTILIZED FOUR UNITS. IRCLUDED IN THE
TESTING WAS RANDOM VIBRATION, SHOCK, SURGE PRESEURE (1800 CYCLES), L=-
CYCLES (100,000 CYCLES). THERMAL {-180 TO +150 CEG F), POPPET FLOW
STABILITY, BURST {740 PSI) AND PROFELLANT COMPATIRILITY.

THE UNIT WAS ALSC QUALIFIED AS PART OF THE POD AS5Y IN THE
VIERO-ACOUSTIC TEST PROGRAM AT J5C (131 PQUIVALENT MISSIONS) AND IN T
HOT FIRE PROGRAM AT WSTF (24 EZQUIVALENT MISSION DUTY CYCLES AND AFPFRCY
7 YEARS OF PROPELLANT EXPOSURE) .

ACCEFTANCE TESTING INCLUDES FROGF PRESSURE, EXTERNAL LEARAGE, FLOW
TESTS, CRACKING/RESEAT PRESS., PRESSURE DROF, FILTER BUBBLE FOINT, INT
LEAFAGE AND CLEANLINESS.

OMRED PERFORMS THE FOLIOWING: REG LEAE AND FURCTIONAL TESTS FoPR EACH
FLICHT AND GH A CONTINGENCY BASIS. A LEAEK AND FUNCTIONAL GCHECK oF TE:
CHECK VALVE {EACH POEPET) THE FIRST FLIGHET, FIFTE FLIGHT AND EVERY r—
FLIGHTS THERCAFTER AND ON CONTINGENCY BASTS. A LEAK AND FUNSTISNAL
CHECKX ON THE CHECK VALVE (TOTAL UNIT) THE SECOND FLIGHT AMD EACH PLI=:
THEREAFTER. MOISTURTD VERIFICATION AFTER THE FIRST FLIGHT AND ON A
CONTINGENMCY BRASTS THEREAFTER. S¥YSTEM HELIUM SAMFPLING BEFORE ThRZ THIR
FLIGRT AND EVERY THIRD FLIGHT THEREAFTER. HMELIUM SYSTEM ACTIVATION F-
EACH FLIGET. REGULATOR RESDONSE TESTS EVERY PLIGHT AND ON A .
CONTINGENCY BASIS. REGULATOR RESPONSE TEST FOR IOW PRESSURE ON A
CONTINGENCY BASIS. HELIUM SYSTEM OFF LOADING THE SEcOND FLIGET AYD
EVERY PLIGHKT THEREAFTER. A HELIUM SYSTEM SAMPLTE EVERY THIRD FLIGHT a
oOHN A CONTINGENCY BASIS.

o
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({C} INSFECTIOCN

RECEIVING IRSFECIION
RAH MATERIAL I35 VERIFIED BY INSPECTION.

CONTAMTHATION CONTROL
CLEANLINE=Z:E TQ ILEVEL 100 FOR MMH AMND 100A FOR M204 IS VERIFTED RY
INSPECTION. CORRDSION FROTECTION IS VERIFIED BY INSPECTION.
L3
ASSEMBLY /INSTALLATION .
CRITICAL DIMENSIONS AND SURFACE FINISHES AREE YERITIED BY INSPECTICN,.

RONDESTRUCTIVE EVALUATION
WELDS ARE PENETRANT INSPECYED.

CRITICAL FROCESSES
WELDING FER RAGLO7=027 IS VERIFIED EY INSPECTION AND VISUALLY IKSPECTED.

TESTIRG
ATF 185 WITNESSED AND VERIFIED BY INSPETTION.

HANDLING/PACEACTNG
HANDLING, PACKAGING, AND STORAGE ENVIRONMENTS ARE VERIFIED BY INSPECTICH

(D) FAILORE EISTORY
THE CHECK VALVE HAS NOT FAILED CLASED OR EXHIBITED RESYRICTED FLOW.
HOWEVER, INSTANCES OF SLIGHTLY HIGH CRACKING PRESSURE HAVE OCCUREED.
THESEZ WERE DOCUMENTED IN CARS ACQl121, AB&E93, ACDD??. THESE
OCUURRENCES WERE DUE TO PROPELLANT RESIDUE BUILD=UP ON THE SADDETRE
PQPPET GUIDES AND IS NORMALLY CORRECTED BY CYCLING THE VALVE TO HELPD
PREVENT RESIDUE. OMRSD REQUIRES CLOSURE OF THE MANUAL VALVES FOST
FLIGHT FOLLOWED BY A RESIDUAL HELIUM FURGE OF THE SYSTENM.

COMS ALEC HAS WOT FAILED CLOSED OR EXRIBITED RESRTICTED FLOW, HOWIVER,
SEVERAL INSTANCES OF SLICHTLY HISCH CRACKING PRESSURE (5.7 PST MAX) HA-
QCCURRED. THESE ARE DOCUMENTED ON AB137BE (WSF}, AB3452 (WSF) AND
ABT4A3Ll (J5C).

{E) QOPERATICHAL DSE
FROPQSED SOFTWARE FOR OI-BA WILL AUTOMATIGALLY CRUSSFEED FOR LOW
FROFELIANT TAHK PRESSURE DURING ET SEP.

A CONTINGENCY FROCEDURE WOULD BE TO CLOSE THE HE ISC VALVE AND USE TE
SYSTEM IN BLOWDOWN FOR ENTRY UNTIL MTNIMOM ENGINE FRESSURE IS REACHED
AT THIS POQINT, FEED THE FAILED RCS SYSTEM FROM THE OTHER POD IN

CROSSFEED. ENOUGH PROPELLANT MAY BE LEFT TCO FROVIDE & NOMINAL ENTRY.

k DURING MOST MISSION PHASES CROSSFEED PLUS BLOWDOWN OF FAILED SYSTIM
: WOULD BE ACCEPTABLE FOR A NOMINAL EINTRY.-



